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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the stabilization method and cholesterol dehydrogenase 
constituent of cholesterol dehydrogenase. It is related with the method and the stable cholesterol 
dehydrogenase constituent which stabilize cholesterol dehydrogenase mainly for the purpose of use in the 
field of a clinical laboratory test in more detail. 
[0002] 

[Description of the Prior Art]Conventionally, the measuring method using an enzyme was excellent in the 
singularity of a reaction, and reproducibility, and have been developed from operation being simple etc. 
[ many ] Many methods are especially known for the field of a clinical laboratory test by measurement of the 
ingredient in a blood sample. However, generally, when an enzyme was used as a reagent, since stability 
was bad, various devices were needed. For example, protein is embellished for stabilization of enzyme **- 
glucosidase, glycerin is added to LDH as an organic solvent, and adding and stabilizing acetone to benzyl 
alcohol dehydrogenase etc. is reported. It is also known that will achieve stabilization of an urease with a SH 
protecting agent like dithiothreitol, or lipase will add and stabilize metal ions, such as Ca. However, in these 
methods, if enzymes differ, it is ineffective in many cases, and the stabilization method was separately 
examined by the enzyme. In order to attain the increase in efficiency of the routine work of a clinical 
laboratory test especially in recent years, the reagent to be used is changed more often liquefied from the 
conventional letter of freeze-drying, and it is becoming important to stabilize the enzyme in a reagent 
increasingly. By the way, in the field of the clinical laboratory test, the inspection of lipid increases, especially 
cholesterol attracts attention as a risk factor of an adult disease, and the inspection of cholesterol has 
increased recently also including the inspection of the fractionation ingredient. Measurement of this 
cholesterol has a common method of using an enzyme now, and the spectrophotometry in the ultraviolet 
region using cholesterol dehydrogenase is known by it with the colorimetric assay in the visible portion which 
uses cholesterol oxidase. In the former method, the process of making the hydrogen peroxide generated by 
the enzyme reaction reacting to a chromophoric substrate, and leading it to quinone system coloring matter 
under existence of peroxidase is required, and operation is complicated. There is a fault of producing an 
error with the bilirubin in a sample, ascorbic acid, etc. depending on a measuring condition. It is what 



measures the quantity of NAD(P) H which the latter method generates by the enzyme reaction of cholesterol 
and cholesterol dehydrogenase under existence of NAD (P) to it, Since it can carry out only by measuring 
change of the absorbance of an ultraviolet region, it has the advantage that there is also little influence of the 
impurity in a sample, simple. 
[0003] 

[Problem(s) to be Solved by the lnvention]As mentioned above, although the method of using cholesterol 
dehydrogenase as a measuring method of cholesterol is preferred, the cholesterol dehydrogenase used for 
this method is known for solution states as an unstable enzyme from before. In order to stabilize a 
cholesterol dehydrogenase content solution, adding albumin, cholic acid, or its derivative is performed, but 
although all are slightly effective by cold storage, stability sufficient as a reagent is not obtained. Although 
there was also a report stabilized by making the solution of bioactive protein contain KURISUTARIN (JP,7- 
236483,A), and the effect of the prevention from nebula was accepted when applied to cholesterol 
dehydrogenase, there was a problem in maintaining the activity of an enzyme. This invention solves the 
above-mentioned problem, this invention stabilizes cholesterol dehydrogenase, and it aims at contributing to 
the field of a clinical laboratory test useful as a reagent. 
[0004] 

[Means for Solving the Problem]By adding a glycoside to cholesterol dehydrogenase, it turned out that the 
purpose of this invention is attained, and this invention persons completed this invention, as a result of 
finding out that a glycoside contributes to stabilization of cholesterol dehydrogenase as a result of repeating 
research wholeheartedly, and repeating research further. Namely, stabilization method of cholesterol 
dehydrogenase, wherein a gist of this invention adds a glycoside to ** cholesterol dehydrogenase; 
** Stabilization method of cholesterol dehydrogenase given [ above-mentioned ] in ** which adds cholic acid 
and/or its derivative; 

** Cholesterol dehydrogenase constituent containing cholesterol dehydrogenase and a glycoside; 
** A constituent is given [ liquefied / above-mentioned ] in ** cholesterol dehydrogenase constituent;. 
[0005] 

[Embodiment of the lnvention]Each of things of a nicotinamide adenine dinucleotide (NAD) dependency and 
things of a nicotinamide-adenine-dinucleotide-phosphate (NADP) dependency is made as for the cholesterol 
dehydrogenase stabilized by this invention to an object as a coenzyme. 

[0006]AII the things that suit the purpose of this invention can use it for the glycoside added to cholesterol 
dehydrogenase by this invention. That as which a sugar part is chosen from glucose, fructose, mannose, 
galactose, a shook sirloin, malt sugar, etc. is especially good. The thing of aglycone of a hydrophobic 
structure is good and there are alcohol, fatty acid, steroid, terpenoid, etc. containing quantity value in it. As 
such a glycoside, specifically, for example n-dodecyl-beta-D-maltoside, n-heptyl-beta-D-thioglucoside, n- 
octyl-beta-D-glucoside, n-octyl-beta-D-thioglucoside, digitonin, shook sirloin mono- caprate, Shook sirloin 
mono- laurate, 2-ethyl-hexylglucoside, n-octanoly-N-methyl glucamide, n-methyl glucamide, n-nonanoly-N- 
methyl glucamide, n-decanoly-N-methyl glucamide, etc. can be mentioned, and two or more sorts may be 
used together. 

[0007]ln this invention, the stability of cholesterol dehydrogenase can be further raised by adding cholic acid 



and/or its derivative. All can be used if the purpose of this invention can be attained as such a call acid 
derivative. Especially The salts, DEOKI cholic acid (for example, sodium salt etc.), or salts of those of cholic 
acid. (Sodium salt [ for example, ]) 3-[(3-call amide propyl) dimethylammonio]-1-propanesulfonate (CHAPS), 
3-[(3-call amide propyl) dimethylammonio]-2-hydroxy-1-propanesulfonate (CHAPSO) and N,N-bis(3-D-guru 
KONAMIDO propyl)call amide (deoxy BIGCHAP) are preferred. Cholic acid and its derivative can be used 
together. 

[0008]Although the stabilization effect of the cholesterol dehydrogenase of the glycoside in this invention 
does a prominent effect so in the liquid reagent of cholesterol dehydrogenase, also in a freeze-drying 
reagent, it may reveal an effect. In the case of a liquid reagent, it can prepare by adding a glycoside in the 
cholesterol dehydrogenase solution which dissolved in suitable buffer solution (HEPESU buffer solution etc.). 
In the case of a freeze-drying reagent, after adding a glycoside in a cholesterol dehydrogenase solution, it 
can prepare by freeze-drying according to a conventional method, but a glycoside may be added in a freeze- 
drying thing and a glycoside may be further added in both the solution before freeze-drying, and a freeze- 
drying thing. 

[0009]The addition of the glycoside added to cholesterol dehydrogenase by this invention can be suitably set 
up according to the kind of glycoside, the cholesterol dehydrogenase content in a reagent, the preservation 
conditions of a reagent, etc. When using n-dodecyl-beta-D-maltoside, 0.01 - 50mM is preferred, and 0.1 - 
20mM is [ in / a liquid reagent ] more preferred. When using shook sirloin mono- laurate, 0.05 - 100mM is 
preferred, and 0.5mM - 50mM are more preferred. The addition of the glycoside in a freeze-drying reagent 
can be set up according to the above-mentioned quantity. As an addition of cholic acid and/or its derivative, 
0.01 to 10% is preferred and is 0.05 to 5% more preferably. 

[0010]When the method and constituent of this invention were useful to preparation of the cholesterol 
dehydrogenase content reagent used for measurement of cholesterol in blood, etc., and it dissolved in buffer 
solution, even if it saved cholesterol dehydrogenase on refrigeration conditions conventionally, when it 
carried out also for one month, residual activity disappeared, but. By adding a glycoside by the method of 
this invention, residual activity can be improved remarkably. Although the residual activity value changes with 
kinds of glycoside to add, reagent-ization can be performed by making into the daily dose of a reagent the 
amount of enzymes beforehand predicted from the residual activity value. 
[0011] 

[Effect of the lnvention]According to this invention, cholesterol dehydrogenase can be stabilized, reagent- 
ization is attained and the reagent supply by the shape of liquid is especially attained. Therefore, since 
stabilization was not completed conventionally and a liquid reagent can be supplied compared with having 
used the product by the letter of freeze-drying, usability improves remarkably and can contribute to the field 
of a clinical laboratory test. 
[0012] 

[Example]Next, although an example is given, this invention is not limited to these. 
One unit/ml of example cholesterol dehydrogenase is dissolved in 50mM and the N-2-hydroxyethyl 
piperazine N'-2-ethane-sulfonic-acid (HEPES) buffer solution of pH 7.0. To it, as a glycoside n-dodecyl-beta- 
D-maltoside, n-heptyl-beta-D-thioglucoside, n-octyl-beta-D-glucoside, n-octyl-beta-D-thioglucoside, digitonin, 



shook sirloin mono- caprate, shook sirloin mono- laurate, and 2-ethyl-hexylglucoside are 10-mM-added, 
respectively, and it dissolves, and is considered as a sample. The residual activity of cholesterol 
dehydrogenase was searched for by refrigeration and the method shown in 25 ** after prescribed period 
neglect and at the following, respectively. The result is shown in Table 1. As shown in Table 1, when a 
glycoside is added, it turns out that residual activity is high. 

[0013]The reagent of the presentation below the measuring method 1. reagent of cholesterol dehydrogenase 
activity was used. 

** Substrate liquid cholesterol 0.1% triton X-100 0.2%** coenzyme liquid Trishydroxymethylaminomethane 
1.0 ml of 300 mmol/l NAD 2 mmol/1 2. measuring method coenzyme liquid and 2.0 ml of substrate liquid are 
mixed, and constant temperature is carried out to 25 **. Sample 50microl is added to the mixture which 
carried out constant temperature, and it mixes well, and while [ 1 minute ] being able to set purified water to 
contrast at 340 nm, the amount of absorbance variations of a per is calculated. It replaces with a sample and 
asks for a reagent blank using physiological sodium chloride solution. The amount of enzyme activity 
immediately after sample preparation was made into 100%, and the amount of residual enzyme activity after 
preservation was expressed with the relative value. 
[0014] 
[Table 1] 

mi 



sa m # 


turn {%) 

(3 OB&g) 


2 5TC (%) 


n - Fx->;V- j3 - D - VJP h ~> H 


8 2 


8 3 




5 2 


5 4 


n - jTV^fr- J3 - D - if)VU */ Y- 


5 9 


7 4 




4 2 


7 4 




9 0 


1 0 0 




6 1 


7 5 




74 


9 0 


2 -x^-A^>;HOVn->F 


5 0 


7 1 




0 


4 8 



[Translation done.] 



PAT-NO: 



JP409313178A 



DOCUMENT- IDENTIFIER: 



JP 09313178 A 



TITLE: 



STABILIZATION OF ENZYME AND ENZYME COMPOSITION 



PUBN-DATE : 



December 9, 199 7 



INVENTOR-INFORMATION: 
NAME 

KISHI, KOJI 
SHIRAHASE, YASUSHI 
TOTSU, YOSHIFUMI 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 
INTERNATL REAGENTS CORP N/A 



APPL-NO: JP08158893 
APPL-DATE: May 29, 19 96 



INT-CL (IPC) : C12N009/96, C12N009/04 



ABSTRACT: 

PROBLEM TO BE SOLVED: To enable the extreme increasing of the 
stability of 

an enzyme and accordingly the preparation of a liquid stable agent 
from the 

enzyme by adding a glycoside to a cholesterol dehydrogenase and 
obtain an 

enzyme composition useful for clinical examination, etc., such as 

determining 

cholesterol in blood. 

SOLUTION: This liquid-type enzyme composition is obtained by 
dissolving a 

cholesterol dehydrogenase in an N-hydroxyethylpiperazine-N ' -2- 
e thane sulfonic 

acid (HEPES) buffer solution of 50mM and pH7.0 and adding n-dodecyl- 
β -D- 

maltoside, n-heptyl-β -D-thioglycoside, n-octyl-β -D- 
glycoside, 
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n-octyl-&bet a ; -D- thioglycoside, digitonin, sucrose monocaprate, 
2-ethylhexylglycoside, etc., or cholic acid and/or its derivative as 
a 

glycoside to the resultant enzyme solution. The enzyme composition, 
whose 

enzyme component is stabilized, can be used for determining 
cholesterol in 
blood, etc. 
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